1.
Introduction: A Venn diagram consists of n simple closed curves in the plane so that all possible intersections (2 n many) of the interiors and the exteriors of these curves are nonempty and are connected. One can put various restrictions on the diagrams and obtain special classes of Venn diagrams [4] . The exact definitions used in this paper are given in Section 2.
Grünbaum wrote the following [3] : "Venn diagrams were introduced by J. Venn in 1880 [6] and popularized in his book [7] . Venn did consider the question of existence of Venn diagrams for an arbitrary number n of classes, and provided in [6] an inductive construction of such diagrams. However, in his better known book [7] , Venn did not mention the construction of diagrams with many classes; this was often mistakenly interpreted as meaning that Venn could not find such diagrams, and over the past century many papers were published in which the existence of Venn diagrams for n classes is proved. 
2.
Definitions and Notation: We use graph theory, and we define some of the terms that are needed. The reader is referred to [1] or any other standard book on graph theory.
A graph that can be drawn in the plane so that its edges are Jordan arcs whose endpoints are vertices and no two edges meet except at vertices is called a planar graph. Such a drawing is a plane graph G, which can be viewed as a subset of R 2 , and R 2 -G is a union of regions called faces of G.
A cycle of the graph G bounding a face is called a facial cycle.
A cycle of the graph G is a separating cycle if its removal (the 4 vertices and the edges) results in a disconnected graph.
A simple triangulation is a connected planar graph all of whose facial walks have length three.
We follow Grünbaum [4] The second graph is the dual graph of V(ö), denoted by D(ö). We note that D(ö) depends on how the Venn diagram is drawn. We will call The third graph we introduce is the radual graph D * (ö), which is the union of the dual graph and the radial graph, see [5] . 
Properties of Venn graphs and Radual Graphs:
We now prove that the radual graph of a Venn diagram is a simple triangulation with no separating triangles. To achieve this goal we need several properties of the dual and radual graphs of a Venn diagram. Some of these properties are simple observations, however Lemma 1 is a fundamental property of Venn diagrams and is used in the enumeration of Venn diagrams on three curves in [2] . Here, we need the same result to prove several properties of dual and radual graphs and we include a modified short version of the proof of Lemma 1 for the completeness of this paper. Throughout this section we assume *ö* $ 3.
Lemma 1 : No two edges in a face in a Venn diagram belong to the same curve.
Proof: Suppose there is a face f in a Venn diagram V(ö) having four or more edges, at least two of which, say e 1 and e 2 , belong to the same curve C i in ö. First suppose that the edges e 1 and e 2 are not adjacent.
Let p and q be two points outside the face f but in a neighborhood of 5.
